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(a) (57)Abstract: 

PROBLEM TO BE SOLVED: To provide a drive supporting device for 
a vehicle capable of surely calling driver's attention by giving the 
warning to a driver when the avoidance operation is needed. 
SOLUTION: When an obstacle exists on a road, and the driver's 
attention is not called by the audio-visual warning by a display 1 1 and 
a speaker 12, or the warning (step S26) by the guidance brake control 
utilizing the deceleration feeling obtained by constant braking 
pressure, the guidance brake control for periodically changing the 
braking pressure is executed (step S28), and the vibration is 
generated in accompany with the pitching of the vehicle to surely call 
the driver's attention. 



* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1]An operation supporting device of vehicles characterized by comprising the following. 

An avoidance operation judging means which judges whether a peripheral condition of a self-vehicle is 

supervised and avoidance operation by a driver is required. 

A brake driving means which can operate a brake of vehicles. 

A control means which controls the above-mentioned brake driving means and fluctuates brake pressure 
intermittently when judged with the above-mentioned avoidance operation judging means taking avoidance 
operation. 

[Claim 2]Have a warning means of which it complains to a driver's visual and auditory senses, and the 
above-mentioned control means, An operation supporting device of the vehicles according to claim 1 
characterized by fluctuating brake pressure intermittently in the above-mentioned brake driving means 
when avoidance operation by a driver is not performed, even if a warning means is operated and 
predetermined time passes, when judged with the above-mentioned avoidance operation judging means 
taking avoidance operation. 

[Claim 3]Have a vigilance judging means which judges a driver's vigilance, and the above-mentioned control 
means, An operation supporting device of the vehicles according to claim 1 characterized by fluctuating 
brake pressure intermittently in the above-mentioned brake driving means when it is judged with the 
above-mentioned avoidance operation judging means taking avoidance operation and a driver's vigilance fall 
is judged by the above-mentioned vigilance judging means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the operation supporting device of the vehicles which give a 
driver warning and to which management is urged, when it results in the situation which needs avoidance 
operation during a run. 
[0002] 

[A related background art] That an accident on the street and unsuitable ** of operation should be 
detected, and those factors should be avoided, this kind of operation supporting device gives a driver 
warning, and avoidance operation is urged to it. When obstacles, such as falling stone, exist in the road as a 
concrete situation, for example, If the case where a self-vehicle carries out fault approach to a preceded 
vehicle etc. are mentioned during distance-between-two-cars control and these situations are detected 
based on the information from mounted sensors and wave transmitter on the street when the sell^vehicle is 
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carrying out speed excess to the front curve, It is warning the driver using the display and loudspeaker of a 
driver's seat. 

[0003]Together with this warning, engine throttle-off, the down shift of a gearbox, brakes operation, etc. 
may be automatically performed as one of the avoidance operation, and since a driver receives a feeling of 
a slowdown by these control, attention may be called, a warning according to a loudspeaker when fault 
approach is carried out with art given in JP,10-151959,A on the other hand in a preceded vehicle — in 
addition, there are some of which a driver's seat is vibrated and it warned. 
[0004] 

[Problem(s) to be Solved by the Invention]However, the warning on a display is not effective, unless a driver 
notices warning and gazes at a display, and the warning by a loudspeaker tends to be influenced by noise 
etc., and, in any case, is lacking in certainty. The above-mentioned throttle-off, down shift, brakes operation, 
etc. make avoidance operation a key objective to the last, since the feeling of a slowdown at this time is only 
a stimulus comparatively small for a driver, it may be overlooked, and the function as a warning cannot be 
expected so much. 

[0005]On the other hand, although the art of vibrating the driver's seat of a statement in a gazette is 
excellent in respect of a nudge from giving a driver a comparatively big stimulus, the operation stops at a 
mere warning. That is, although gain time by slowdown of vehicles, and a margin is given to a driver's 
avoidance operation and damage when avoidance operation should not meet the deadline is mitigable in 
avoidance operation, such as the above-mentioned throttle-off, no such advantage is acquired with the art 
of a gazette. 

[0006]The purpose of this invention gives a driver warning, when it results in the situation which needs 
avoidance operation, it can call attention certainly, decelerates vehicles simultaneously, gains and has time, 
gives a margin to a driver's avoidance operation, and there is in providing the operation supporting device of 
the vehicles which can reduce damage. 
[0007] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, in an invention of claim 1. 
When judged with an avoidance operation judging means which judges whether a peripheral condition of a 
self-vehicle is supervised and avoidance operation by a driver is required, a brake driving means which can 
operate a brake of vehicles, and an avoidance operation judging means taking avoidance operation, It had a 
control means which controls a brake driving means and fluctuates brake pressure intermittently. 
[0008]Therefore, it is judged whether avoidance operation is required based on a peripheral condition of a 
self^vehicle, For example, when obstacles, such as falling stone, exist in the road, a self-vehicle is carrying 
out speed excess to a front curve and a self^vehicle carries out fault approach to a preceded vehicle during 
distance-between-two-cars control, It is judged with requiring avoidance operation, a brake driving means 
is controlled by a control means, and brake pressure is changed intermittently. Vehicles pitch synchronizing 
with change of brake pressure, and a driver takes in this pitching as vibration. 

[0009]And vibration at this time has a strong stimulus given to a driver, for example as compared with the 
feeling of a slowdown by the usual brake, and tends to call that attention. In order that vehicles may slow 
down by braking, gain time and a margin is given to a drivers avoidance operation, and it becomes mitigable 
[ damage when avoidance operation should not meet the deadline ]. It has a warning means against which it 
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appeals to a driver's visual and auditory senses as an invention of claim 2, When a control means is judged 
as an avoidance operation judging means taking avoidance operation, even if a warning means is operated 
and predetermined time passes, when avoidance operation by a driver is not performed, brake pressure is 
intermittently fluctuated in a brake driving means. 

[0010]Therefore, when avoidance operation is performed by driver according to warning of a warning means 
of which it complains, for example to the visual and auditory senses, such as a display and a loudspeaker. 
Even if predetermined time passes in spite of warning of a warning means on the other hand, when change of 
brake pressure by a brake driving means is not performed, and avoidance operation is not performed, change 
of brake pressure is performed in a brake driving means. 

[0011]In an invention of claim 3, have a vigilance judging means which judges a driver's vigilance, and a 
control means, When it is judged with an avoidance operation judging means taking avoidance operation and 
a driver's vigilance fall is judged by a vigilance judging means, brake pressure is intermittently fluctuated in a 
brake driving means. Therefore, under a situation of requiring avoidance operation by a driver, when a 
driver's vigilance is falling, change of brake pressure is performed in a brake driving means, and, thereby, a 
driver's attention is called certainly. 
[0012] 

[Embodiment of the InventionjOne embodiment which materialized this invention to the operation 
supporting device of the vehicles for avoiding the collision to an obstacle hereafter is described. Drawing 1 
is an entire configuration figure showing the operation supporting device of the vehicles of this embodiment. 
ECU(electronic control unit) 1 which performs synthetic control of an operation supporting device is 
installed in the vehicle interior of a room, and it is provided with an input/output device, memory storage 
(ROM, RAM, etc.), a central processing unit (CPU), a timer counter, etc. which are not illustrated. The 
navigation device 3, the vehicle speed which become an input side of ECU1 from the input part 2 for 
operating an operation supporting device, a database, GPS (global positioning system) of map information, 
etc., An accelerator opening, a steering angle, Brake pressure etc. The succeeding vehicle and peripheral 
vehicles which are located in the radio wave radar 6 for detecting the obstacle which exists [ the receiver 5, 
a preceded vehicle, or ahead ] for receiving the various sensors 4 for detecting, and the position information 
and the traffic information from the wave transmitter installed in the road, and the rear side of a self-vehicle. 
The rear side camera 7 to picturize and the surveillance camera which is installed on instrument panel and 
picturizes driver's face 8 grade are connected. To the output side of ECU1. The brake actuator 14 (brake 
driving means) for operating the throttle actuator 13 for performing the throttle operations of the liquid 
crystal-type display 11 installed on the instrument panel and the loudspeaker 12, and an engine and the 
brake of vehicles, etc. are connected. 

[0013]And when distance~between-two-cars control mode is chosen by the input part 2, ECU1 carries out 
drive controlling of the throttle actuator 13 or the brake actuator 14, it keeps constant the distance 
between two cars with the preceded vehicle detected with the radio wave radar 6, and makes a self-vehicle 
run hard. ECU1 warns a driver of the existence using the display 1 1 or the loudspeaker 12, when an obstacle 
is ahead of a self-vehicle, and it performs guidance brake control using the brake actuator 14. This guidance 
brake control avoids the collision to an obstacle by automatic brakes operation, and has the purpose of 
calling a driver's attention by a feeling of a slowdown which is doubled and is generated in that case, or 
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vibration, and a driver's reaction state [ as opposed to the first display 1 1 or the warning of the loudspeaker 
12 in the guidance brake control at this time ] and distance-between-two-cars control — under execution 
****** — etc. — that variation is first explained from performing different contents according to terms and 
conditions. 

[0014]The variation of guidance brake control is divided roughly into the following three sorts. Drawing 2 is 
performed in distance-between-two-cars control mode, and by distance-between-two-cars control, it is 
carried out altogether automatically as mentioned above, without also leaving the avoidance operation to an 
obstacle to a driver selectively like other guidance brake control, since the distance between two cars with 
a preceded vehicle is adjusted automatically. That is, it continues holding until it makes brake pressure 
increase and the vehicle speed falls to 0 in this case, and thereby, vehicles are thoroughly stopped before an 
obstacle. 

[001 5] Drawing 3 is guidance brake control by which distance-between-two-cars control is not performed 
and which is usually performed at the time of a run, Without reducing the vehicle speed to 0, when the 
vehicle speed is reduced to 70% as opposed to the vehicle speed at the time of the first warning, cancel 
brake pressure, decelerate vehicles by this, and the time to the collision to an obstacle is gained, and a 
driver's attention is called by the feeling of a slowdown at this time, although the degree of a slowdown 
cannot be restricted to the above-mentioned 70% and it can change into versatility, in short as compared 
with the case of drawing 2 , leaving the room of the brakes operation by a driver, without stopping vehicles 
has a point of difference in the guidance brake of drawing 3 . 

[0016]The above two sorts of guidance brake control are well-known things, and shows drawing 4 the 
characteristic guidance brake control of this embodiment. It is this guidance brake control at the usual run 
time to which distance-between-two-cars control is not performed, And it performs, when brakes operation 
by a driver is not performed in spite of execution of the guidance brake control of above-mentioned drawing 
3, and the point of fluctuating brake pressure periodically the cycle f as compared with the case of drawing 
3Js different. Synchronizing with change of this brake pressure, vehicles pitch minutely, and a driver takes in 
this pitching as vibration. This vibration has the strong stimulus given to a driver as compared with the 
feeling of a slowdown by the guidance brake of drawing 3 , and has the feature which is easy to call that 
attention. 

[0017]Undesirably [ the pitching generated by the guidance brake control of drawing 4 ] , it takes these into 
consideration that it is so strong that a run of vehicles is disturbed while the strength of the grade which 
can call a driver's attention is required, and, as for it, the range of fluctuation h (difference of the maximum 
and the minimum) and the cycle f of brake pressure are set up. the average value m of brake pressure, when 
not making it slow down so much according to the degree of the slowdown to attain that it can change into 
versatility as shown in (a) in drawing 4 , The average value m is low set up by reducing brake pressure to 0 
for every fluctuation period, and as shown in (b), in decelerating vehicles greatly, it sets up the average 
value m highly, without reducing brake pressure to 0. 

[0018]The above guidance brake control is performed by ECU1 according to the guidance brake control 
routine shown in drawing 5 and drawing 6 . Then, the executed situation of guidance brake control is 
explained below. It is judged whether ECU1 performs the routine of drawing 5 and drawing 6 by a 
predetermined control interval during a run of vehicles, and it has an obstacle at Step S2 first (avoidance 

5 



JP 2002-302026 

operation judging means). This judgment is performed based on the traffic information received by the 
detection information and the receiver 5 of the radio wave radar 6, and when the judgment of NO (denial) is 
made without an obstacle existing, it ends a routine as it is. When the judgment of YES (affirmation) is made 
noting that an obstacle exists, The information, for example, distance from a self-vehicle to an obstacle, 
shift to step S4 and concerning an obstacle, When the physical relationship of a self^vehicle lane and the 
lane in which an obstacle is located, and an obstacle are moving, the movement speed, direction, etc. are 
inputted, and information, including the information about a self-vehicle, for example, the vehicle speed, 
acceleration, an accelerator opening, a steering angle, brake pressure, etc., is inputted at continuing Step S6. 
[0019]Subsequently, it warns a driver of inputting the picture of the rear side camera 7 and the surveillance 
camera 8 at Step S8, and an obstacle existing ahead at Step S10. This warning is performed by the usual 
technique of which it complains to the visual and auditory senses of drivers, such as a display on the display 
11, and an announcement, an audible tone by the loudspeaker 12 (warning means). At continuing Step S12, 
the judgment of YES is made and a routine is ended noting that avoidance operation is performed, when it 
judges whether a driver's avoidance operation occurs, for example, a slowdown of vehicles is guessed based 
on brake pressure, or when the rain change of vehicles is guessed based on a steering angle. That is, it is 
considered from the driver in this case recognizing an obstacle in response to warning, and performing 
avoidance operation that the positive support especially for obstacle avoidance is unnecessary. 
[0020]When the judgment of NO is made at Step S12, without performing a driver's avoidance operation and 
a driver's brakes operation is temporarily started at present at Step S14, it is judged whether it can stop 
before an obstacle. Even an obstacle expects a certain amount of margin based on distance or the vehicle 
speed, and is performed, and this judgment ends a routine, when the judgment of YES is made as a stop 
being possible. When the judgment of NO is made as a stop being impossible at Step S14 with approach with 
an obstacle, it shifts to Step S16. At Step S16, it judges whether the predetermined time t has passed since 
the warning of said step S10, and shifts to Step S18 at the time of NO. 

[0021 ]At Step S18, it judges whether it is under [ execution ] ******, the above-mentioned 
distance-between-two-cars control is shifted to Step S20 at the time of YES, the picture of the rear side 
camera 7 is analyzed, and it is judged whether a succeeding vehicle and peripheral vehicles exist in the rear 
side of a self-vehicle. When a judgment is NO, the warning by the same display 11 and loudspeaker 12 as 
said step S10 is repeated at Step S22, and the above-mentioned guidance brake control of drawing 2 is 
performed. That is, since there is no succeeding vehicle which may collide with the sell^car which should 
perform avoidance operation to an obstacle automatically during distance-between-two-cars control as 
mentioned above, and was slowed down in this case, control of drawing 2 is chosen and vehicles stop 
thoroughly before an obstacle. 

[0022]While the judgment of said step S18 is not performing distance-between-two-cars control by NO, or 
when the judgment of said step S20 has a succeeding vehicle etc. by YES, it is judged whether a driver's 
vigilance is falling at Step S24 (vigilance judging means). This judgment analyzes the picture picturized with 
the surveillance camera 8, and when the frequency and closed eye time of a driver's blink are beyond a 
predetermined value, it considers that vigilance is falling. When the judgment of Step S24 is NO, the 
above-mentioned guidance brake control of drawing 3 is performed with the warning by the display 1 1 or the 
loudspeaker 12 at Step S26. 
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[0023]That is, since the succeeding vehicle etc. exist even if it is under execution, or it is not performing 
distance-between-two-cars control in this case, the vehicle speed is made to stop to slow down to 70%. 
Cautions are demanded from a driver by the feeling of a slowdown at this time, avoidance operation, such as 
a brake and steering, is performed, and the collision to an obstacle is avoided. When a drivers vigilance is 
falling [ the judgment of said step S24 ] by YES on the other hand, Or the judgment of said step S16 
performs the above-mentioned guidance brake control of drawing 4 with the warning by the display 1 1 or 
the loudspeaker 12 at Step S28, when the driver may have overlooked the warning in Step S26 by YES 
(control means). Therefore, vehicles pitch by periodic change of brake pressure, and a driver's attention is 
called by vibration which occurred by this. 

[0024]As mentioned above in the operation supporting device of this embodiment. The display 1 1 of which 
an obstacle is in the road and it complains to the visual and auditory senses, and the warning by the 
loudspeaker 12 (Step S10), Or by the warning (Step S26) by the guidance brake control of drawing 3 using a 
feeling of a slowdown obtained with fixed brake pressure, when a driver's attention is not called, guidance 
brake control of drawing 4 which fluctuates brake pressure periodically is performed (Step S28). Therefore, 
by vibration by pitching of vehicles, a driver's attention can be called certainly, it can have it, the avoidance 
operation to an obstacle can be made to be able to perform, and a collision can be prevented beforehand. 
[0025]And a fall operation of the vehicle speed according not only to a warning operation but to braking also 
in the guidance brake control of drawing 4 as well as the guidance brake control of drawing 3 is obtained. 
Therefore, the time to a collision is gained by slowdown of vehicles, and even if a driver should perform 
avoidance operation with a margin and also avoidance operation should not meet the deadline, since the 
vehicle speed is falling to a collision, damage can be controlled to the minimum. 

[0026]On the other hand, while a driver's vigilance is falling, it considers that the warning (Step S26) by the 
guidance brake control of drawing 3 using (Step S24) and a feeling of a slowdown is insufficient, and 
guidance brake control of drawing 4 is performed (Step S28). By this processing, even if it is a case where a 
driver's vigilance is falling, that attention can be called certainly and avoidance operation can be urged. 
[0027]Although explanation of an embodiment is finished above, the mode of this invention is not limited to 
this embodiment. For example, although shape was taken as an operation supporting device supposing an 
obstacle on the street in the above-mentioned embodiment, It may be made to warn a driver using the 
guidance brake control of drawing 4 not only supposing this but supposing the case where a self-vehicle 
carries out fault approach to a preceded vehicle for example, during distance-between-two-cars control 
when the self-vehicle is carrying out speed excess to the front curve etc., at the time of generating of these 
situations. 

[0028]At the above-mentioned embodiment, by the warning of which it complains to the visual and auditory 
senses by the display 11 and the loudspeaker 12, and the warning using the feeling of a slowdown by the 
guidance brake control of drawing 3 , when a driver's attention was not called, performed guidance brake 
control of drawing 4 , but. It is not necessary to necessarily follow this procedure. For example, when it 
judges with it being necessary to avoid an obstacle on the street (at the time [ Drawing 5 ] of Step S10), 
guidance brake control of drawing 4 may be performed promptly, and it may warn a driver. 
[0029]In the above-mentioned embodiment, although brake pressure was periodically fluctuated the cycle f 
in the guidance brake control of drawing 4 , in order for what is necessary to be just to make vibration occur 
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in short, it is not necessary to necessarily consider it as the fixed cycle f. Therefore, it is also good to 
fluctuate brake pressure intermittently, without keeping the cycle f constant. On the other hand, although 
vigilance was judged in the above-mentioned embodiment based on the frequency and closed eye time of a 
driver's blink, A vigilance judging means is not limited to this, for example, based on operation frequency, 
such as a handle by a driver, an accelerator, and a brake, when operation frequency is less than a 
predetermined value, it may be considered that vigilance is falling. 
[0030] 

[Effect of the InventionjAs explained above, according to the operation supporting device of the vehicles of 
an invention of claim 1 and claim 2. Give a driver warning, when it results in the situation which needs 
avoidance operation, can call attention certainly, decelerate vehicles simultaneously, gain and have time, 
and a margin is given to a driver's avoidance operation, and damage is mitigable. 

[0031]According to the operation supporting device of the vehicles of an invention of claim 3, even if it is a 
case where a driver's vigilance is falling in addition to the invention of claim 1 and claim 2, the attention can 
be called certainly and avoidance operation can be urged. 
[Brief Description of the Drawings] 

[Drawing 1] It is an entire configuration figure showing the operation supporting device of the vehicles of an 
embodiment. 

[Drawing 2] It is a time chart which shows the control state of the guidance brake which keeps brake 
pressure constant and stops vehicles. 

[Drawing 3] It is a time chart which shows the control state of the guidance brake which keeps brake 
pressure constant and decelerates vehicles. 

[Drawing 4] It is a time chart which shows the control state of the guidance brake which fluctuates brake 
pressure and decelerates vehicles. 

[Drawing 5] It is a flow chart which shows the guidance brake control routine which ECU performs. 
[Drawing 6] It is a flow chart which shows the guidance brake control routine which ECU performs. 
[Description of Notations] 

I ECU 

(An avoidance operation judging means, a control means, a warning means, vigilance judging means) 
8 Surveillance camera (vigilance judging means) 

II Display (warning means) 

12 Loudspeaker (warning means) 

14 Brake actuator (brake driving means) 



[Translation done.] 
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